^^Q[ 



GRAPHICS COMPUTER 
SYSTEM 



^..-J 







k 



i; cz> F=» (ij E=> i=! .«^-i- I 1=3 f^>j 

14405 NORTH SCOTISDALE ROAD 

SCOTTSDALE, ARIZONA S5254 

(fiO?) 991-lS8n 



PiibKrdriur^ No 6(l'CICi22«]l 



mm 





Reference Card 



WORD FORMAT 

Word/Ever Address 
ll 1?ll9e es 32 ft 



Binary-Ocial Representation 



High RvlC' 
Odd AaclrusS 



Even Adaress 



' 


GENERAL REGISTER ADDRESSING mqDE 

1, 1 


R 

1 I 


Mod? Name Symbolk Descriplion 



r^gj^ie^' 'R 

1 register deferred [R) 

2 autO-"i^'er-ipnl [R]' 

3 aulo-pncr delcTed @(R!+ 

4 auto-dcLirmTHMil — (R) 

5 auio-d^i:^' deferred @— fR) 

6 index XfR) 
? -ndex deferred ^X[R) 



(■R) IS operand [e;^ H2-%2] 

(fl) iH address 

(R) is adrs; [R] + [l or 2) 

(R[ IS adrs oJ adrs: [R)+2 

(R)— (T or ?). J5 adrs 

(R)-2, (R) IS adrs of adrs 

(R) + X IS adrs. 

(R *X IS adrs of 3dr5 



PROGRAM COUNTER ADDRESSING 



MODE 
_j I 



7 



_L 



2 immE^di^ie ^tn 

3 absolute @ffA 

6 relative A 

7 FPlativip deferred @A 



ODerarid n follows instr 
oddrcss A follows *nstr 
in^'r Mdr5+4^X 15 adrs 
instr adrs+'t-^X \s adrs ol adrs 



LEGEND 



Op Codes 

■ =0 'or wnrd-'1 for byle 

SS = SL^iJce tield (6 bits) 
DO = destinaiior^ field (6 bits) 
R ^ general register 

(3 brtsKOtO? 
XXX = ofiset 

[B bits). +127 ro-iae 

N ^ number (3 bits} 

NfV = number {6 bits) 

Boolean 
A - AND 

V * in[^l,jFiive OR 

V - exclusive OR 
— ^ NOT 

PC - Program Counter !R7) 
SP = Slack Poinler (R6] 
PS T Processor Status Word 



Operations 



d 

r 
l.h 



X 

% 



- contents off 
= contenls oif source 
= Contents of desinraiion 

- conienis of reg^sier 
= double word register 

l^low order h-high order 
= becomes 

- relative address 

- register definitior* 



CortdtliDn Codes 

- condilionaJly set'cleared 
— - not affected 

- Cleared 

1 = s&t 



^' Terak Corporation 1979 



L 



SINGLE OPERAND QPR cist 





15 


6 5 






OP CODE 
1 1 1 ^ 1 1 1 1 


SS OH OD 

1 . 1 - 1 1 c. 






Op Code Instruclior 


dsL Resull N Z 


V C 



Genaral 

CLRlB) 

00iy(B] 

!NC(0) 

0EC{B1 

NEG(B) 



05DDD 
051 DD 
D52DD 
053DD 
054DD 
057DO 



RolPle & ShiM 



ROR(B) 
ROL(B| 
ASR(B) 
ASL(B) 
SWAB 



I060DD 
I 061DO 
■ 062DO 
1063DO 
0003 DO 



Multipte Precision 

ADC(B| ■OSSDD 
SBC{BJ ■ 056DD 
SXT 0067 DD 



clear 

MmpierTi'ert (Is) ^- d 

incremenl d+1 

decrement d^1 

negate (2's campi] -d 

lest d 



rotate nghl — C. d 

rotate lefi C. d-^ 

arflSh shift rjghl d/2 

arym shifl left 2d 

Swap bytes 



acl*3 carry d+C 

subtract carry d-C 

sign exiend or-1 



10 
1 











Processor SL^tus (PS) Operators 

MFPS 1067DD move byte from d ^ PS 

PS 
MTP5 1064SS move byte to PS PS - s 



— ■ — 



- 



DOUBLE OPERAND OPR WC, dsl QPH src, fl of OPR 
15 12 11 6 5 


R, dsi 




OP CODE S5 

1 


DD 
1 1 1 1 1 




15 9 S 6 5 




, OP CODE 1 R 

1 i 1 1 1 1 1 1 1 


ss on DD 






Mne- 
monic 


Op Code Instruction Operation N Z 


V C 



General 

MOV(B| 
CMP|0) 
ADD 
SUB 

Logilcai 

BITIB^ 
BlC[S} 
BIS(B» 
XOR 



I ISSDD move 

I 2SSDD compare 

06SSDD add 

16SSDD subtract 



■ 3SSDD 

■ 4SSDD 

I 5SSDD 

07dRDD 



bit test (AND) 

bii Clear 
bit set (OR) 
exclusive Or 



d — s 

s-d 

d — s *d 

d — d-s 



3 A d 
-(-S|Ad 

d— s V d 
d ^ r-^d 



' Q — 












EXTENDED INSTRUCTION SET 






Mne- 
monic 


Op Coclft lns1ruc1ioi> 


Operation N Z V C 


MUL 


oroRss multiply ;;;:7;v':;.r 


^s . . . 


DIV 


071RSS divide f ' '^ 
1 e^en 


Fvl ^ [rvl, r) mod 5 


ASH 


072R$$ arithmetic shrft 


r^ ri^^cssi 


m -w ¥ m 


ASHC 


073RSS arith shift (n:i 
combined 


r)- (rvl.r}i:Ji 


B5I - * ■ ' 


FLOATING POINT INSTRUCTION SET 




( 


FADD O75O0R 
FSUB 07S01R 
FMUL 07502R 
FD!V 07S03R 

Before 


floating add 

floating subtrac 
floating multipl 
floating divide 

After 


''00 
1 A — A Qp B 

^ (R) -(R! ^4 

J 1 error detected. [ 

(Rlnot affected, 

FlSfrap IPC at 3M, PS at 246}' 
and Codes 3el as 


R* 


. — - B- — 



2 


B 


4 
2 




. A 


4 R- 
6 


A 



2 


overflow 

jnderilow 

divide by o 


N i V t: 

10 

10 10 
10 11 

'l 














BRANCH 


B - location 




1 


if conditK 
Op Code 


>n is satisfied Branch \o iocatnon, 

Mew ?C ^ Updated PC + (2 

adrs of br instr *- 2 
15 5 7 


> offset) 

I 



, BASE CODE . 
1 1 1 1 1 1 1 


XXX , 

1 1 1 1 1 1 1 


i 


- Base Code * XXX 






1 


Mne- 1 
inonic i 


^ode Instruction 


Branch C 


1 
on 01 1 ion \ 


Branches 






1 

1 


BR C 
BNE C 
6EQ G 
BPL 1 
BMI 1 
8VC 1 
BVS 1 
BCC 1 
BCS 1 


00400 branch (uncondrtfonai) 
01000 br if not equal [to 0) 
O14O0 br ir equai |to 0] 
00000 branch i( plus 
GO4O0 branch rf miiiius 
02000 br \f owerllow is clear 
02400 br if owerllow is &&t 
03000 br if carry is clear 
034DO br if carry is Set 


[always) 

3^0 

= 

+ 


t 

i-o \ 

Z- 1 1 

N -0 

NO 

V- 

V = 1 

C -0 

C - 1 


Signed C 


ondiliorial BranCflfiS 






BGE C 

BLT C 
BGT C 

BLE C 


D300G br if greater or 
equal {toO) 

02400 br- if less than [OJ 

03000 br If greater than (0) 

03400 br if less or 

equal 0^ ^) 


? 

> 


NW = 

NVV - 1 

Zv(NVV)^0 1 
Zv(NtVht i 


Unsigned 


ContJ^t'iona^ Branches 




1 
J 


BHJ 1 
BLOS 1 


OlOOO Dranch if higher 
01400 branch if lower 


> 


C w ^ - [ 
C w Z - 1 


BHI3 1 

BLO 1 


or same 
O3OG0 branch if higher 

or same 
03400 branch it ^ower 


5 
< 


C = 


^_ 






>i 



JUMP A SUBROUTINE 



Mnemonic 


Op Code 


lnairtj<^lion 


Notes 


JMP 


OOOl DD 


jump 


PC - dst 


JSR 


004RDD 


jump to subrout 


ne 1 


RT3 


00020R 


return from 
5Lt? routine 


use same R 


MARK 


0064NN 


mark 


aid in subr return 


SOB 


077RNN 


&jblrac1 1 &. br 


(Rl - 1, then if [RJa^O 






(i^^Ol 


PC" Updated PC - 
(2 >= NN) 



TRAP A INTERRUPT 
Mnemonit: Op Code 



EMT 

TRAP 

SPT 
lOT 
RTI 
RTT 



1 04OO0 
to 104377 
104400 
lo 104777 
000003 
OOOOOd 
OOOOO? 
000005 



fnstruclion 

emulator trap 

[not tof general use 

trap 



Noies 

PC at 30, PS at 32 

I 
PC at 34, PS at 36 



PC at 14. PS at 16 
PC at 20. PS at 32 



breakpoint trap 

inpLPi/output trap 

return frorn interrupt 

return from interrupt inliibJt T bit trgp 



MIBCEtLANEOUS 



Mnemonic 

HALT 
WAIT 
RESET 
MOP 



Op Code 

000000 
00000^ 
000005 
000240 



IhSlruClbn 

halt 

wait for interrupt 

reset e>iternal liu<i 

[no operation) 



CONDITION CODE OPERATORS 



Mnemonic Op Cod^ In^lructton 



CLC 
CLV 
CLZ 
CLN 
CCC 

SEC 
SEV 
SEZ 
SEN 

sec 



000241 
000242 
000244 

000350 
000257 

000261 
000262 
000264 
000370 
000277 



clear C 

clear V 
t;lear Z 
clear M 
clear ahl 



cc bpts 



set C 
set V 
set Z 
set N 
set all cc bits 



N Z V C 

^ 

— 





1111 



PROCESSOR STATUS WORD 
7 5 4 3 2 



L 



J 



PRIORITY 

TRACE TRAP— I 



T N 



1 



Z V 



CARRY 

oveRFLOW 

ZERO 

NEGATIVE 



- NUMERICAL OP CODE LrST 








OP Code 


Mne- 


OP Code 


Mne^ 


OP Code 


Mne- 




monic 




monic 




monic 


00 00 DO 


HALT 


00 60 DD 


fiOR 


10 40 00, 




00 00 01 


WAIT 


00 61 DD 


ROL 


1 


EMT 


00 00 02 


RTI 


00 62 DD 


ASR 


' 


00 00 03 


BPT 


00 &3 DD 


ASL 


10 43 77^ 




DO 00 04 


lOT 


00 64 MN 


MARK 






00 00 05 


RESET 


00 67 DD 


SXT 


10 44 00 j 




00 00 06 


RTT 






d) ^^^^^^ 


TRAP 


00 00 07 1 
00 00 77 1 


(unused) 


00 70 00 1 

00 77 77 


(unusc 


' 1 1 1 1, 1 


00 01 DD 


JMP 




ID 50 DD 


CLRB 


00 0? OR 


RTS 






1051 DD 


COMB 






01 SS DD 


MOV 


10 52 DD 


INCB 


00 02 10 , 




□2 SS DD 


CMP 


10 53 DD 


DECS 




. ^ L 


03 SS DD 


BIT 


10 54 DD 


NEGQ 


( reserved ) 


04 SS DD 


BIG 


10 55 DD 


ADCB 


00 02 27 ^ 




05 SS DD 


DIS 


TO 56 DD 


SBCB 






06SSDD 


ADD 


10 57 DD 


TSTB 


00 02 40 


NOP 














or OR SS 


MUL 


10 60 DD 


RORB 


00 02 41 




07 IR SS 


DIV 


10 61 DD 


ROLB 


! 


cOnd 


07 ZR SS 


ASH 


10 62 DD 


ASRB 


codes 


07 3R SS 


ASHC 


10 63 DD 


ASLB 


00 02 77 




07 4R DD 


XOR 


10 64 SS 
10 67 DD 


MTPS 
MFFS 


00 03 DD 


SWAB 


07 50 OR 


FADD 










07 50 1 R 


FSUB 


11 SS DD 


MOVB 


DO 04 XXX BR 


07 50 2R 


FWUL 


13 5S DD 


CMPB 


00 10 XXX Bh^E 


07 5O3R 


FDIV 


^3 SS DD 


BITB 


OO 14 XXX BEG 






14 5S DD 


BICB i 


00 20 XXX BGE 


07 50 40j 
1 




15 SS DD 


BISB J 
SUB 


00 24 XXX BLT 


(unuser^i 16SSDD 


00 30 XXX BGT 


■ u m n ^^ h^ ^ 


^ ■ 


1 


00 34 XXX SLE 


07 67 77' 














1 7 00 00 

, ■ 

17 77 77 


' 


00 4R DD 


JSR 


07 7R NN 


5 OS 










SERVED 


00 50 DD 


CLR 


10 00 XXX 


BPL 




00 51 DD 


COW 


10 04 XXX BMI 






00 52 DD 


INC 


10 10 XXX 


6HI 






00 53 DD 


DEC 


10 14 XXX BLOS 






00 54 DD 


NEG 


10 20 XXX 6VC 






00 55 DD 


ADC 


10 24 XXX BVS 






00 56 DD 


SBC 


10 30 XXX BCC 






DO S7 DD 


TST 




0HIS 










10 34 XXX BCS. 




\ 








BLO 






RESgRVeo LOW MEMORY, TRAP AND INTERRUPT VECTORS 


000 [Heserued) 




030 


EMT Instruct 


on 1 


004 Bjs Timeout and Illegal 


034 


TRAP Instruction 1 


Instructions (eg JMPROi 


40 Ihru 56 reserued far | 


(Odd Address and Slack 




system cornmjnication | 


Overflow Traps 


Net 


060 


Console Inpu 


t Device 1 


Implemented 1 




064 


Console Output De^'ice | 


010 Illegal and Reserved 


074 


Console Emu 


^ato^, Alt 1 


Instruction 




100 


Veriical Retrace Siart 1 


OM BPT Instmctior 


and T Bit 


120,124 Serial Interface Unit 1 1 


O20 lOT InSlruClion 




130,134 Serial Interface Unii 2 [ 


024 Power Fail 




150, 154 5erpaJ Inle 


rlaceUnilS l 








164 


Console EmLl^at0t 


fc*^^ . , , 



















7-BrT ASCM CODE 










t 


Ocial 




Oct&i 




Octal 




Ot;lal 




Code 


Char 


Cede 


Char 


Code 


Char 


Code 


Char 


000 


NUL 


040 


SP 


10O 


@ 


140 


' 


001 


SOH 


041 


1 


10^ 


A 


141 


a 


002 


STX 


042 


" 


102 


a 


142 


b 


003 


ETX 


043 


n 


103 


c 


143 


c 


004 


EOT 


044 


$ 


104 


D 


144 


d 


0O5 


ENQ 


045 


% 


105 


E 


145 


e 


006 


ACK 


046 


& 


loe 


F 


t4S 


f 


007 


BEL 


047 


■ 


107 


G 


147 


g 


010 


BS 


050 


! 


110 


H 


150 


h 


011 


HT 


051 


} 


111 


1 


151 


i 


oia 


LF 


052 


■ 


112 


J 


152 


i 


013 


^T 


053 


+ 


113 


K 


153 


k 


014 


FF 


054 


. 


114 


L 


154 


1 


015 


CR 


055 


- 


116 


M 


155 


m 


016 


SO 


056 


^ 


116 


N 


ise 


n 


017 


SI 


057 


/ 


117 





157 


o 


020 


DLE 


060 





120 


P 


160 


P 


021 


DC1 


061 


1 


121 


Q 


161 


q 


022 


DC2 


062 


2 


122 


R 


162 


r 


023 


DC3 


063 


3 


123 


s 


1E3 


S 


024 


□C4 


064 


4 


124 


T 


164 


1 


025 


MAK 


065 


5 


125 


U 


165 


u 


026 


3VN 


066 


6 


126 


V 


1€6 


V 


027 


ETB 


067 


7 


127 


w 


167 


w 


030 


CAN 


070 


& 


130 


X 


170 


X 


1 031 


£M 


071 


9 


131 


V 


171 


y 


032 


sue 


072 


; 


132 


z 


172 


t 


033 


ESC 


073 


; 


133 


1 


173 


1 


034 
035 
036 


F5 


074 


< 


134 


\ 


174 


1 


G£ 


075 


= 


135 


1 


175 


! 


RS 


07^ 


> 


136 


A 


176 


«" 


037 

1 


US 


077 


■? 


137 


— 


1/7 


DEL 


tHULATOR CONTROL CODES 








^ — at 


Octal 




Octal 






Octal 






Code Function 


Code 


Fun 


=lion 


Code 


Funct 


on 


4 Dec P 


3r\ n^te 16 


Up;>t^ 


Ch^irset 33. 106 


Y-40 X 


-40 


5 Int p^ 


a Rate 


17 


Low^e: 


Charset 


Cjrsor 


Address 


6 Cfick 




25 


Cursor Ot( 


S3. 110 


Ho'Tif: C.jiSOr 


7 Beil 




26 


Cursor On 


33. 112 


EOS C 


■ear 


10 Backspace 


30 


Cancel Seq 


33. 113 


EOL Clear 


11 Tab 




33, 101 


Cursor Up 


33, 127 


Form; 


1 On 


12 Line Feed 


33 102 


Cursor Do*n 33, 130 


Forrrii^ 


1 OIF 


13 Reverse LF 


33. 103 


Cursor Right 33, 133 


Lowfir Charaet 


14 Reset A Clea 


33, 104 


Cursor Left 


33, 135 


Upper 


Charsct 


1& Returr 




33. 105 


Clear 




1 77. 377 


Reserved 












STACK SEQUENCES 


VECTORS (CONT D) 






TRAP AND ENTERRUPT 


174 Console Emulalor, Alt 




(SP] - 


(SPl -2 




2K Uine Pnrte 


*0 






f(SP)) 


~(P3) 




240 L\n^ 


Pnnte 


r ^^ 






fSPJ - 


(SP) -2 




244 FIS Error T 


rap 






((SPl)^ 


-(PC) 




250 QX Floppy 


Disk 






IPS) - 


(Veclor 


*2J 


264 RX Floppy D^sK 






(PC) - 


[Vt?i:U^r 


1 


300. 304 


Parallel Interface Unat 






— 


310. 314 
320. 324 


Paralli 


il Interface Unil 

Interface Unit 4 


1 


JSR H.DO 

(SP) - (SP) -2 




S(ir-^\ 


330. 334 


Ser ai 


int^r+ace 


Units 




(fSPJ)- 


-iR) 




340. :^4^ 


Sf^r^rsl 


1 ■il:?^r^4i:e 


Unit 6 




(R) ~{PCl 




350. 2Sa 


Serial 


l-nter'ace 


Unit 7 




(PC)^ 


;DD) 


















-i 



MICRO^ODT COMWANDS 



Note To use 
to unit £ 

Format 



ODT. SySlfim conso 
mulated consoJe c 

Octal 

Code 



le rnust be a seriaf \n\erf^o^ set 
annot be u'^t'cj i^el lo ALT;. 



RETURN 
LINE FE£D 

>QT] 

— Oi- — 



015 
012 

13S 

137 



100 



r/ 

$n orRn 


057 

04A Qr 122 


r,a or rG 


073 107 Of 107 


nL 




iPor P 


073 120 or 120 


RUBOUT or 
DELete 


177 



M 



115 



Last Digit 
or 4 



1 or 5 



Close* c;pE:*r^Hfa lyi:aij:jn an;l 

gcn^pt next command. 
CiQSB current location, ypcn 
nsjit scqijt^ncial lacatiorj. 
Open previous location. 
Take COntf?nt^ o^ ypr^nt-d 
location, inde^ [jy Qpened 
location plus 2. and open 
thai locnliurL 

Tiike contents of opened 
iocation 35 an absylmc dfl- 
r1rF.*5^ .iTKl npRn th3l Location. 
open localion r 
Reopen l^sl lucaliOii, 
Of^en 9f?nf^ral register n (0-7) 
or 3 \PS ^egisreri 
Go to location r inin.ili/*^ fhe 
Jjij^. Hnd ^tHrt program 
Execute bootstrap loader 
using n as device CSR ari- 
dresa. 

Proceed with program exe- 
cution 

ENist! previoijS ctiaract^r. 
Response is a backslash 
0-341 cFJCh ti.nn[? RUBOUT i3 
eruerecj. 

Maintenance. Display of an 
inlcnial Cr^U rE,'yi!>TE'-r Pc;lk;^s 
5he M command On'y the 
last dhgit displayed is signifi- 
CiJnI. indn^riMntj how th-t^ CPLJ 
entered ne Mai: iOd: J 
mode, 35 toMows 

Halt Source 

HALT instrjction or BHALT 
L bus signal 

0USfirrorocr:Ljrred while gel- 
ting devjce interrupt vector 



f 


2 Of 6 


Bus error occurred while 
doing memory refresh, 




3 


Double bu5 crroT occurred 


I 




(StB<* w;«b non-tixisr^nt) 


4 


Reserved instruction trap 






occurred [non-e»Bstenl 






Micro-PC address occurrecj 






on internal CPU bus). 




7 


A combination ot 1, 2, and 4 




- 


occurred. 


1 CTRL-SHIFT-5 


023 


For manufacturnng tf=^is 
OnJy. Escape ftiis commend 
Junction by lypinr] NULL dnd 
ia)' (000 iind 100). 


k^ 



SERIAL INTERFACE REGI3T€RS 

■MME - 

ft.10N6C ADDRESS MAP 



NOTES 



RSR , Base 



15 



Error {bHt3 14.13.12} — I 

Overrun _^I^ 



J_L 



Reader run 

InterrupB Enable 



Done 



RBD 



XSR 



Base +2 



Base +4 



15 



1 1 J M M ! 



Sense Switches 

Q Error seiS done 

Reading ROB 
clears done 



8-bJt Received Data 
7 

X-lLl-iIiiIj 



Data Set Ready genisl 



Switches * — Done 



±X 



Xmil Break 
"finterrupl Enable 



XDB 



Base +6 



Ready does 
not affect 

done 

Wnling XDB 

S-birXmit Da!a clears done 



15 7 






SERIAL INTERFACE, ftS-332C PINNPNG AS DCE. 



Pin Signal 

Jl-1 Frame GND 

J1'7 Signal GND 

Ji-fl Carrier detect 

Ji-4 Request 10 Send 

J1-3 Receive Data 

J1-20 DsTa Termiinal Ready 

Ji'5 Clear to Send 

J1-6 Data Set Ready 

J1-2 Transmit Data 



Noles 



Output, always ON 
Input, wired to J1-20 
Output 

rnput, driives bit 15 ot XSR 
Output, always ON 
OutpuE, always ON 
^npuT 



SERIAL INTERFACE EiB SWITCHES 



DDDDaDaDilDDDaaDDD 



Unit 

Select 



Sense ^^'' 
Switches gj) ■ 



s 

7H 
-8 




TTY 
Filler 

Parity ODD 
Aclive Parity 



Baud 

Rate 



Setting 



OFF OFF 
ON OFF 
ON OFF 
OFF OFF 
ON ON 
ON ON 
OFF ON 
OFF ON 



ON ON 

ON OFF 
OFF OFF 
OFF OFF 
ON OFF 
OFF OFF 
ON OFF 
OFF OFF 



Unit 


1 
2 
3 
4 
5 
6 



Address 

177560 

17755 
177530 
177570 

1 7652 C 

17653 
176560 
176570 



SetTing 



Mates Never set two senaJ 

interfaces lo the same unit 
number Unit (if selected) 
requires Video EIB switch to 
be set to "ALT'. 



ON 
ON 
OFF 

OFF 

OFF 

OFF 

OFF 

OFF 

ON 

ON 

OFF 

ON 

ON 

ON 



ON 

ON 

OFF 

ON 

OFF 

ON 

OFF 

ON 

OFF 

OFF 

ON 

OFF 

OFF 

ON 



ON 

OFF 

OFF 

ON 

ON 

OFF 

OFF 

ON 

OFF 

ON 

OFF 

OFF 

ON 

ON 



OFF 

OFF 

OFF 

ON 

OFF 

ON 

ON 

OFF 

OFF 

OFF 

OFF 

ON 

ON 

ON 



Rate 

50 

75 

110 

J 34 

150 

200 

300 

600 

1200 

1B0O 

3400 

4800 

9600 

19200 



J 



GRAPHIC DISPLAY CONTROLLER REGISTERS 
MNE- 
MONIC ADDRESS MAP 



NOTES 



VCR 



1 77744 



'^'^ 



780Hz Tone 

Audio Q/K 

Buffer Seleci 

)— page 1 -^ gen ) 



ine^ — ' 



GAR 



15 



177740 



VIR 



1 77742 



I 
Starling Address 
of graphic display 

15 



Word 

T I addressing 

■■. tJtanking 

1 Displayed 

I J memory must 

--^ be > 20OQO 
and< T 60000 



pper 



J_l 







Page Buffer 
Address Map 



Page row 0-30e only 

15 



1 
6- 



J_L 



I I I I I I I 



Scanline Oto He only 

Byte 

addressing 



T 



only 



Row Address to 30e only 
15 
GeneraBor Buffer 
AddreEB Map 

6 



Column Address 
to 11750nly 





J^^ 



i_J_ 



4^Li±l 



Character code 40b to 177 a 
and g40& to 377a only 



Scan Line id llaonly 



LmE PRINTER REGISTERS 

MNE- 

r^ONIC ADDRESS MAP 



NOTES 



15 



LPCS 177514 



rl 



_L 



_Li 



Error or 

Not Ready Done' 

Interrupt Enable 



J_i_LU 



Any change to 
Error Sets Done 



LPDB 177516 



f 






7 







_ 


1 1 


1 1 


1 1 


1 1 


1 1 1 



I [Diisabte Ajto 
I Motor Shutoft 
Motor Status 



Urtil ttl 

Base Address 

-- 176514 



7-b^t XMIT Data 



PARALLEL INTERFACE REGISTERS 
MNE- 
MONIC ADDRESS MAP 



hJOTES 



15 



DRC3 177540 



Request B 
Request A- 



! i I n J 



Interrupt Enable A 
DROB 177S42 TT" 



Mnterrupi 



i i I i 



± 



li- 



DRIB 



177544 



ie-bit XMIT Data 

15 7 a 



CSRI 
CSRO 
Enable B 

Unit i*1 

Base Address 

-- 177440 



I I i I 



i i I i 



l6-bit Received Data 



^ 


f 


DATA BUS PINNING 


Row A Row B 

(Same as tow C] (Same as Row D) 


Module S<de > {Component 5ide) 



AAT 

ABl 

ACT 

A01 

AE1 

AFT 

AMI 

AJI 

AKl 

ALl 

AMI 

ANl 

API 

ARl 

AS1 

ATI 

AU1 

AVI 



BIR05 L 
BIROS L 
BDALia L 
BDAL17 L 
SSPARE1 
SSPARE2 
SSPARE3 
GND 

MSPARE A 
MSPARE A 
GND 
BDMR L 
SHALT L 
BREF L 
*12B 
GND 
PS PAR El 

+5a 



BAl' 

BBl 

BCl 

BDl 

BEI 

BF1 

BHt 

0J1 

BK1 

BLl 

BMI 

3N^ 

BPI 

SRI 

BSl 

BT1 

BU1 

BVl 



BDCOK H 
BPOK H 
S3PARE4 
SSPARE5 
SSPARE6 

sspa;^E7 

SSPARE8 

GND 
W5PARE B 

VlSPARE a 
GND 

BSACK L 
BIRQ7 L 
EEVNT L 
PSPARE4 
GND 

P5PARE2 
+5 



ModuKe Side 2 [Solder S«de| 



AA? 

AB? 

AC2 

AD? 

AE2 

AF2 

AH? 

AJ2 

AK2 

AL2 

AW2 

AN2 

AF2 

AR2 

AS? 

AT? 

AU2 

AV2 



+5 
- 12 
GND 
+ 12 

BDOUT L 
BRPLY L 
BDIM L 
BSVNCL 
BWTBT L 
BIR04 L 
eiAKI L 
BlAKO L 
BBS7 L 
BDMGI L 
SDMGO L 
BINIT L 
eDALO L 
BDALl L 



BA2 

BB2 

3C2 

BD2 

BE2 

BF2 

BH2 

BJ2 

BK2 

BL2 

BM2 

BN2 

BP3 

BR2 

BS2 

BT2 

BU2 

BV2 



■S 

-12 

GND 

+ 1? 

BDAL2 
BDAL3 



BDAL4 L 
BDAL5 L 
BDAL6 L 
BDAL7 L 
BDALa L 
BDAL9 L 
BDALIO L 
BDALll L 
BDAL12 L 
BDAL13 L 
BDAL14 L 
BDAL15 L 



CONSOLE EMULATOR AND KEYBOARD HEGJSTERS 
MNE- 
MONIC ADDRESS MAP NOTES 



K3R 



KDB 



177560 



177562 



15 


7 





1 i 1 1 J 1 1 ! 1 1 


1 J 


Done — 

15 


_J 1 — fnterr 
7 


II II 


11 M 


1 1 



3~bit Data 



Alternate Base 
Address 
= 1777§0 



eSR 



EDB 



3 77564 



177566 



15 




7 







1 1 1 


t 1 


1 } 


1 1 


Done — 


' ' Inte 




1 d 1 


1 1 1 


1 1 


1 1 



S"bit Data 



Read 

64/74 vector 

Wfite 
T64;T74 vector 



OPERAND FORMATS 



FIXED POINT DATA 
16-bit sirgfe word: 





15 14 




D 




5 , , , 


NU^ABER 1 J 




32 -bii 


doubSe word 

15 14 







^' ^ . i 


HIGH NUMBER PART 


1 1 




15 









, . LOW NUMBER PART 

i ■ , 1 - , r . . 1 1 . 1 1 1 



S ts thie sign bit. S ^ for posilive quanlilies 

S - 1 for negative qufinlit^^, number is m 2 s 
complemenl notahon 
FLOATING POINT DATA 

15 14 76 



EXPO,NEhJT 



_L 



HIGH FRACTION 

—t — i_j I I i_ 



15 



HIGH ARGUft^ENT 



X 



LOW FRACTION 

A I I I 4 I 



LOW ARGUMENT 

S - sign of traction; for positrve, 1 lor negative 
Expongnr - 6 bilS for the exponent, m exc@5$ (200) notation 
Fraction = 22 bils plus 1 hidden bit [al! numbers are assurned 
10 be normalized} 



VARIOUS NUMBERS 










320 >■ 


240 - 76&00 


5 7752 0a 


- -176 


7J-" 040511.0077328 


24 . 


M - 1 920 


160000b 


- -SI 92 


e = O404SS, 174125s 


25 - 


80 - 2000 


177740a 


- -32 




1 - 040200.0000009 


POWERS OF 2 










r 


2n 






n 


21 





1 






10 


1.024 


1 


2 






n 


2.048 


2 


4 






12 


4.096 


3 


S 






13 


8,192 


■4 


16 






14 


16,384 


5 


32 






15 


3^.768 


6 


S4 






16 


65.536 


7 


1?S 






17 


t3t.072 


8 


256 






18 


262.144 


9 


512 






19 


524.230 


EMULATOR CONTROL CODES ((or P 


asca 


0/$) 


Decimal 


Decimal 




Cod 


e Function 


'Code 




Function 


7 


Bell 




13 


Return 


a 


Backspace/Cursor Left 


25 


Ha me Oursof 


9 


Tab 




2S 


ForesDace / Cursor flight 


10 


Line Feed:CiJfsor Down 


29 


EOL Clear 


11 


EOS Clear 




30, X 


+32. 


y*32 Cursor Address 


12 


Reset & Clear 




31 


Reverse LF/Cursor Up 



ARROW KEY CODES IN OCTAL (DECIHALl 
A32 (26J 7l4 [12| <|27 123] 



013 (11) 



5U/DP.37B/TSAF LPTHO IN U S.A 



